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PROBLEM TO BE SOLVED: To enhance the energy quantity of a lithium secondary battery and 
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SOLUTION: In a nonaqueous secondary battery comprising a positive electrode having a 
positive electrode active material, a negative electrode having a negative electrode material, and 
a nonaqueous electrolyte as components, the positive electrode active material consists of a 
lithium-containing transition metal oxide, the negative electrode material consists of a silicon- 
containing compound capable of inserting and releasing lithium, and the current collector of the 
negative electrode consists of a metal support body which has an average roughness of 0.03 jim 
or more and 1 \im or less and a thickness of 5 pm or more and 100 [im or less. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



1 



(19)H#®ftfW (JP) 02) & IS WF ^ $g (A) (ll)ffttBUB&H»? 

#582000-12088 
(P2000-12088A) 

(43)&MH ¥JEdcl2*F 1£ 148(2000. 1.14) 



(51)IntCL 7 
H 0 1 M 10/40 
4/02 
4/58 
4/64 



■OWE* 



F I 

HO 1M 10/40 
4/02 
4/58 
4/64 



Z 5H003 
D 5H014 
5H0 1 7 
A 5H029 



*S!# »#«G>*2 OL (£15 H) 



(2i)aiK#^ 


ftH¥10- 171664 


(71)fflKA 


000005201 










(22)WKB 


¥l£10¥ 6 £ 18 B (1998. 6. 18) 




♦WUII»lBJiMBm«f«210«ft 






(72)38W# 










#^n»mEffi**?B2iosffl m±^M 
















100073874 



















(54) [36W0£;f*] ftTKTjtfm 



(57)1 KM] 

[ rag] » f-^A-^iiwx^-M^, 

03/im J£X±, 1 m m ^T*C/?$ 5 /x m^i, 100/i 



(2) 



4#^2 000 -1 2088 



-Cfc«9 , KA«»»*sy ^*A<0#A*m^fiBfc4r-<* 

£0.03 MmJ^±. 1 jam£ATt?l5E$5 ymW, 1 
0 0 um&Tn&mm&ft&'V&ZZ.k&W&k 

[ !B**2 ] BK^IS^il^i, =^$VK 
*fcl«r*i*> o-frASfctt* t^u**^ £ £4$ 
1(1**1 (Cf5^(7)^7K-^m?&o 

[ an0M«&K9i] 

[ 0 0 0 1 J 

So 

[ 0 0 0 2] 

C«Li ) OlM*ttt3 7 2 mAh/g T'fc 
«9 , $5>^SitiSftft«*t»^a*ixrv^ 0 -*\ y 

0 0 0 mAh/g # — rff^O^ftJ: "9 t 

(lct< ^iltl^o m*.&* %fffl¥-5 -7 4 4 6 3 -e 
tt, *»fi(0^>f*S:liB^U-C*59 , »W¥7 -2 9 6 

«r^*r-S'*t?tt, Li -ai ^j^-r***tf« 

4#BPg6 3 -6 6 3 6 9 ( 9 11%) , 

p]6 3 -1 7 4 2 7 5 ( 4r>f m&0 . 0 5—1. 0 fifi 
%) , ^36 3 -2 8 5 8 6 5 ( tr^mttl -5 Mm%) 

-rtihV 1">J*&3=ftk LX^Zfztb. jE«fS*Ki^tt 

#ffl¥4 -1 0 9 5 6 2 -Cfi, -ir-f 1^0 . 0 5—1. 
0 M&%<D&&Am7F&tlX^Zo ^BS6 2 -2 2 6 
5 6 3 T*f*, y A£ ^A^Ttt^AM^: 

it, y f^mmm^s 



[ 0 0 0 3 1 
[ 0 0 0 4 1 

&K**y ^^^^wa^jRK^-cifoo , 

±, 1 ju m^TT'fcf 5 /z mJW±, 1 0 0 » mJ£ATco& 

c k tmrnk -rz #*r.&:nmz£ r> 

MikXZ tz 0 

I 0 0 0 5 ] 

[ &m<nnm<ntem\ ^T\^^m<ommc^xmm 

( 1 ) jEmmfomzG-tziEm. *rr5A« 
&v#7km>m , g*ffif&mmk -rz&fr-ikmmzte^ 
x, ttj£«i&«ifflt^y j*$mm&&mmittoxh 
r> . tt*«*f** j y ^^AoWAacttj^rte^-jr^*®^ 

0.03 jurn^l, 1 /im^T-CI?:^ 5 ^m^±. 1 0 

0 » m W«Si«f W«>5 : t «r Wfc t5 ** 

( 2 ) *( 1 ) \cmm<Dmmmm. ~?>r^ 

(3)*(l)*fctt(2) ^I2*W«««:AS^^S 
^0 . 0 5 /im^U 0 . 5 »m£lT<D&mmXtbZ> 

( 4 ) *( 1 ) m 3 ) \c&m.<o*jm{k&y><o¥-i%®. 
T-y-^x^o . 01-100 //m-cks^TKr&mftio 
( 5 ) *( 1 ) m 3 ) ^8E*^>^r>r*fb-&«*5^-e 

( 6 ) m( 5 ) {C|S«fe<^^(C*3V^T, y^??f^CO^ 

( 7 ) *( 5 ) 6 ) \ZtiM<D&m<D'J>t£< th 

1 »Ge , Be , Ag , Al > Au , C d % Ga , I 
n , S b , S n , Z n X$>Z> ^7Kn^^ 0 

( 8 ) m 5 ) -( 7 ) ^IBttO^r^ jR^^-TSK^JR 

comnt^^5 —9 0 %-cfos^7K~^mmo 

( 9) *( 1 ) icfcm<z>*4m<k&M&&mt-'<<km* 

h fc^-r mxfrz -&mte, 0 

( 10) m( 9 ) tClEttO^JR^r^fb^y ^-^^^^<b 

( 11) *( 10) Kisifcoy ^^^^-rfb^oy ^^^^ 



I 



( 12) m l ) KS2*fto*^ £{fc^4«SiJ 

( 13) J£( 12) tdieicOlr^^^Al 2 0 3> Si 
0 ? , Ti Oj, Si C, Si >U4frbm&tlZ'Pti: 

( 14) ji( 12) 13) icmm.<D*-'( mit&mzzt 

( 15) mi 12) m 14) une*^*-^ mit^&^m-ty 

X y ? it 5 Jjfefr, 3 0 0 —1 30 0 'ClcAP^ 

( 16) ^( i ) \^m<o^^mit^mK <t ^ 
( 17) mi 16) ^is^^M-c^s$^^^Mm^ 

tf>o£j&. xs<y?V >y*m, {k&$5.m&L&tk 

( 18) m 16) 17) \zmm<DWim&tiz>&m<D 

'>/<£< thl m&Ni .Cu.Ag.Co.Fe.C 
r,W, Ti , Au, Pt , Pd, Sn, Zn 

( 19) J£( 16) ~( 18) HfBgc(D^T*^S^nfc>5r^ 

( 20) *( 1 ) ^lSife^>Jr^^{b^^K fo^^C^^ft 
( 21) mi 20) (C|5^co^pTmi4^^y ^^/^^ 

[ 0 00 6 ] (22) 3S( 20) £7tf*( 21) (Cf2«tf>>W 
l^^^itc:^-r^^pTm^m^^ai:tb^2 -3 0 %-? 

( 23) ^( 20) -( 22) tCi5^^pril^^(7)^S^ 
#5 —10 0 %Tfc6^7K^^m^o 

( 24) xi( i ) icmmn*^ mit&mcttisX , 
fiatt-C5 -1 9 0 0 %^£^:fM&£^£#*:i 

(25) m( 24) iiiE^^^^>r^^m v -cfos^ 

( 26) mi i ) Kmm<n*>< m\K&&<D%mmm&&. 
tr^m^mAtizM-rz]) j*<D^mttt it, Li . 
si -e^-f<h x frh 4 . 2 <^isf^&£#;*:~#; 

( 27) mi i ) ictzmntrj m\k&^<o%i&mm\it. 

Li -Si Xm-Tt x #0 '#><b3 . 7 CO$£Ba^-C$>^)^ 

( 28) 3g( 1 ) (-lE^COIE^^HL i y MO*( M 
= Co , Ni , Fe, Mn y =0 -1 . 2 ) 3:1s 
Jpk £fcteL i .N J 04( N=Mn z =0 -2 ) ~C 



(3) %fM2 000 -1 2088 

fflWc^*^ Kettle 

( 29) m( 3 ) -( 27) KlB^tf)^ ^O^AH^M 

x^o . o i -s o u m-cfoe #7Kr&m?tiio ^ w -cm 

< 30) *S( 5 ) M 8 ) (CfB^CD^^^ 3£( 9 ) - 

( 15) diSiftoir^ y^^Hm^ft^x^^^n 

( 31) *( 5 ) M 8 ) dlB^O^^ rg( 16) - 
( 19) lw|5^(D^m$:^Lfc^T*>6^7Kr^m 

(32) ^( 30) ^fB^cD^W, mi 16) -( 19) (CfE 

( 33) mi 5 ) -( 8 ) lCism<^&^ *1( 20) - 
(23) (c|Bmo^ffl4^^^SLfc^-Cfc6^7K 

( 34) mi 30) -( 32) ^fa^<7>#*W. m 20) - 
(23) (CfE^cD^pIii^^^liLyt^T^S^TK 

(35) 31 ( 5 ) -( 8 ) ^fEfcO^&lCJK 24) 
( 25) <Df%m*&&£ttl¥7k-V:'mM. 0 

(36) 31 ( 30) -( 34) (CfB^M^-JK 24) 

( 25) <oi%m&&&£-&tcft7kr.?kmmo 

(37) 31( 5 ) -( 8 ) lCf£ij£0^&£iS( 26) 

( 27) <Dfttttm,m.mT-m\<^c#7k-&mm 0 

(38) js( 30) -( 34) ^mmntfnzmi 26) 
( 27) <oftmmi&mx'm\<^tz#*-i(kmm 9 

( 39) m 5 ) -( 8 ) ^IBgcO^^^IE^^^ 
<tLT3l( 28) (7){^^ffiV^c^7K-^m^o 
(40) Jl( 30) -( 36) \C^M<O^Pt(DlEmm^nt L 
TJI( 28) 0^^ffi^fc^7Kr^m?&o ( 41) 31 
( 9) -( 11) iCfe^^^, 3£( 12) -( 15) K. 
IS^Oir^ ^ ^/ ^ Sr#^ itfc^-r mxfrz ^7K~^m 

( 42) *&( 9) ~~( 11) {Cia^cTXJr^^^ ^I( 16) - 
( 19) iCfE^^M^^L^^^^T'fo^^r^m 

( 43) m( 41) {^IBicCO^-W, m 16) -( 19) I^IS 

( 44) 3g( 9 ) -( 11) KiE^-Wm^. 3l( 20) - 

(23) ^mm<D®MM&mmz&m^tcv-jmx&z# 

( 45) 3I( 41) -( 43) (DtfmK m( 20) -( 23) 
Mo 

( 46) 3i( 9 ) -( id \z.%m<r>v-<<mfr. m( 24) * 
( 47) 3i( 4D -( 45) izmm<Dttn*K mi 24) 



( 48) m( 9 ) 11) tClB^^^^JK 26) 

l*( 27) (cis^o^^s-cffli^^TK-^mmo 

(49) ^(41) M 47) icmm<nttn*m 26) 3=fci* 

( 27) \cmm<DftnmmmT'm\,^tc#7kz.?kmmo 

( 50) JI( 9 ) M 11) lClB^CO^>r^^<DEfii^ 

( 51) 41) ~( 47) icmm<D&m<njEmi£®> r &k u 

TJ£( 28) ^^^^ffl^/c^7KZl^mMl 0 

( 52) ^( 12) m 15) {z.mn&cotr'tmit'&m^ m 
(16) -( 19) ^mm^^mm^tc^^mit^x 

( 53) JS( 12) M 15) {CfE^^^^b^^, 

( 20) M 23) iCfHicO^prM^^^^SU^^^m 

( 54) *!( 52) Kf5i$0#W, ^(20) M 23) (Cfe 

( 55) 31 ( 12) M 15) {C|5^<D^^^b^t-Jl( 2 
4) $.tz\Z( 25) Oj^^^^^^7K-^m?tilo 

( 56) m 52) m 54) \cmm<Dtf&\cm( 24) sfcht 
( 25) <vi%mz&ft£tt&7k-fcmmo 

( 57) 3I( 12) 15) (C|Bic^>r^^b^^^( 2 

6) 27) {c|^g^o^m^ll-efflv^fc^7}cz:^ 

( 58) Jl( 52) -( 54) lzmm<D&m&m( 26) 

( 27) ^mm<D^m^.mvm^^^r.i(kmmo 

( 59) ^( 12) m 15) icmmn*-* m<t&voikMcDjE 
mmtfawt\^xrk{ 28) <D<t&ifozm^tz&*r.?km 

(60) II ( 52) -( 54) ^IS^OM^^cOiElg^© 
tLT^(28) cD{^:^^^v^}t#7K-^m?lilo 

( 6D m 16) ~( 19) \ztzm<Dtfm^ m 9 ) - 
( 15) <oir^^ ^^^^^^c^-cfc5^*z:^m 

( 62) Jl( 16) -( 19) <DUm^ m( 20) M 23) (C 

m a 

( 63) 3I( 61) lZ&.ffi<D&mK m 20) M 23) (Cf& 
( 64) m 16) -( 19) , ( 61) M 63) i^ta^^m 

24) */d(i( 25) <Dmmz#fttstt#*-]km> 

( 65) JS( 16) ~( 19) . ( 61) -( 63) (CfH^TO 

?tji( 26) £*n}( 27) <n%i&mmxm^^$F*-ik 

( 66) m( 16) M 19) . ( 61) M 63) lCfS*fc<7>$m 

^m^iEmmmm.t \^xm 28) tfMt^&£ffl^*:#* 

(67) 3S( 20) M 23) ICfEgcOWW, 1( 9 ) 

( 15) tciE^coir^^ ^£ttmfcW-efe£#7k- 



(4) 4$H2 000 -1 2088 

( 68) m( 20) -( 23) , ( 67) \Cfrm<Dttmh ig 

( 16) M 19) ^ie^^$r^c«b^^7K-^m?l!l<, 

( 69) f ( 20) M 23) * ( 67) * ( 68) ^gE«0*t» 
#(24) 25) »cSEtt(OS*«:*^S*fe» 

(70) #( 20) M 23) , ( 68) . ( 69) 

26) 27) Ji8BlttO**km«Iffl-CfflV^fc^ 

( 71) XK< 20) M 23) , < 68) , ( 69) 
AffiOjEffifS^ffi LT3®( 28) <&{fc^4Mrfflv*fc#* 

(72) #( 24) 25) fclB*^A«<0IE«?&4&K 

[ 0 0 0 7 ] *«W-CfflV^tt6jE«( fc£VM2;fl&) 

#J) fctt* je«S»K( *>6v^tt*ffi*t») *>fdu 

#«*h 7^7- 4*>mmm. m*m 

[ 0 0 0 8 ] UTlC*ftW<Dffif&&£Tf&m^^xm 

&-rz>, *&m<D&m<Dm^btizmmft<ott'Rki,x 
^>n^o mt&&{ki-z>ft*.i,^&mki*xnzn , n 

i . Sn , Al /jJiTiSfcSjSS, fdlt-Fe , P, Pb , M 
n, Ti , Cr , Si , As ^<if ^^SAPxXt 

tot Ltf^^^fcli^oMWPjtiSo 

e>t-rNl±-r<5fc*6t::Ta , Pd . Mo . Ni ^ytliZr 

te, ftlltCAl , Cr , Sn, Fe, Si , Mn , Cu, 
V. Bi fc^jtofcSo *»W-CfflV^n5»4LV^« 

l ) fflV^6w<^ ^tlj^ > 0lJx.tf, Cu , Cr , Fe , M 
o . Si % W^/cOTa <O^^W*LV^ 0 m\Z 

A I x Nb , Mn „ Co t£¥ b <D&&Xi> 
[ 0 0 0 9 ] ^^-efflV^P ^ ^^LV^^®mm^ 
h0 tht 0<DWMt LX^^r^^^m^mfhtl^o * 

T>isxmti*?uj*%mi i %w±*ti\ b» 

^tC^ixytFe -Cr mXtbZ> 0 Z. (D 



t llFe -Cr -Ni l^fcliFe -C r -Mn ^ICJI 

ot^o m&mi 0 0 0 mML(o\n.m*b%:&-i-z>m 

J I S #lte<DS US 3 0 4, S US 316, SUS31 
6 L , S US 4 3 0 fr^W^ft*,, ^iC^U< I* 
SUS316^SUS316L cO^^Mo £^tr;*— X 
Th^y^^^mx^h^o -7yi/<n^miLft 

£ l < f*i frh 7 it%, xr> »hl< m . 2 6 

11%, L< 111 . 7^4 fia%-C*>5o - 

^>r/KD^ail^U< tt8 ^1 8 11%, XV 

l < (^9 a»e> 1 6 it%, L < 111 0 1 5 

it%-efc5o * o A»*iiiff* t < m 1 *>e> 2 6 

11%, J:9 #*U< ttl 5H2 0 11%, ttb#* 
L< ttl 6 £><bl 9 It 0 /otfc5c = *£VK ^n^, 

^ey ^y^fD^mcDm^&frit&zmmzu-Fk , 
u< li, 8 a*e> 1 8 it%, iiH26 11%, 1 a> 

h 7 11%, X *) L < (19 1 6 11%, 1 5 
b2 0 11%, 1 . 2 6 11%, £F£ L < 111 
0H15 11%, 16*^19 11%, 1 . 7 fr%4 

[0010] ##w-c$^Tv^«tt*fc fi, m«<©s: 
^in, *tz\) -KJB** i^xhm zk&xz 

Til, xdr^/^K^^^, ^<>^^^^J^ 

0 0 mj5 j »4K , ££>IC#£L< 111 0 0 /i"C 

B»S:iSLfc»> , fiL Ti C, Ti Nfc!?-C=i— ^-f 

[0011] urn, Mii^^fv 

^ftkffic ffitoffl/jrif) . if— 4ml m 

J£X±, 1 ^mTOBfflmiv^. J:9#*L<tt 



(5) ¥tm2 000-12088 

0.05 jimfc 0 . 5 /imJ^T<503fiia-e£>5o 

[0012] &mfci*, mz*m< -rztzfts -fy^ 
v\ ?y ? ±{z&mm*mf&-tfttfs mmc»< 

til 7^M1, 7$» xf^7W7^-h , #y 

# — #*-h , #y ig^tr^y^, ?t?y #y ^ 

^u^, /K!J ^Pt'uy, 7$}) ^ K , ^!)7;K, -fe 
yun— ^^m^, ^/U^^Sr^tf^w t &XZZ> 0 

[0013] *iswoA«it»-efflv^bttsy 

«§5o *#^ttft«8 5 11%^^L< , W 

11, 95 m»%eJi±*sjSF*Lv\ $ e> 99 n%a 

±ASWc#*LV\ ^rco^^^-fXilo .01-1 
0 0 mni«»4LV\ $ blwO . 0 5-50 vmfr£ *) 
^F*U< , 0 . 1-5 Mm#1»i:ff*LV\ 
[0014] -5r>T*^4feli, y ^^^^rffA^ttlLfc^ 

^n^>o ^itit r^#y ±^ji, s^Mfe 

$r^9o Be , Ag, Al , Au, Cd, Ga, I n, 
Sb, Sn, Zn^«^MMt5, C^b^^ 
XUs G e , B e , Ag , A 1 , Au, Cd, Ga , I 
n , S b , S n , Z n C0^^^gl-^H/\ $>fz^tl 
b<D2 m&L±<D&&h»'£l,\'\ k < IC, Ge , Ag , 
Al,Cd,In,Sb,Sn,Zn €r*tf&^J5 s #* 
L V\ ^ne>0^<7)^it^ll, ^^^H^ft T5 - 
7 0 ll%^$f*l V> 0 k < Id, 10-60 11%jW 

^< ic, »mm&. ^wu-k wt, t>f^/uswo^ 

■C, ^^it^^^(O^^I?l*/cli^^^b^<^it 
tfc^lNrXttO • 0 1-40 #im3ft«»*LV\ ^(C, 



0 . 0 3—5 /iinWil l\ 

[0015] tr^itm*. tr^mt&mvik&tozn 

0 o tr4{kty>tl.Tte. Ca Si , Ca Si 2, Mg 2 
Si . BaSi 2, Sr Si 2, CusSi , FeS 

1 , Fe Si 2. CoSi 2, Ni 2S i , Ni S 
i 2> Mn S i , Mn S i 2. Mo S i 2, Cr S 

i 2, Ti Si 2, Ti sSi 3, CraSi , NbS 
i 2, NdSi 2. CeSi 2 > S mS i 2, DySi 
2, Z r S i 2, WS i 2, WsS i 3, Ta S i 2, 
Ta sSi 3 . TmSi 2, TbSi 2, YbSi 2, 
YSi 2, YS i 2> Er Si , ErSi 2, GdSi 
2 _Pt Si . V 3 Si , VSi 2, Hf Si 2, Pd 
Si , Pr Si 2, HoSi EuSi 2, LaS 
i , RuSi , ReSi , RhSi ffll^b tlZ> e 

[0016] ^m^tt, ^m^^citm^ 
&mzm^t^^m*m^z>^kfrx$z> t> z<o^-c 

<D&$>ifz>zb &X$Z> 0 z <ntr J m&mi<^Z>k 

±m^mx^>^^ktm^^\ tafrxh, l 

1 , Ca, Mg X&ZZk riW£Ll\> k< Id, Li 
mi^ttl-X, 10 0—4 20 ^N-, 

2 0 0 —4 2 0 r/w^i; tem^T/uxv ± 
si^u, a>o, its ^-e&s^ ^ 

Scir/WlfcLVN, Mtltlt Tyi^-ywH^ 
ff*L^, £<t-, Jft^L, t^o. JI&yfcLrtiTyi^-yi' 

/U„ — /K 1 -^Pf/UT/^ -/U, 2 - 

-?v fyuT^=J — yK 1 -y^vi'T/ua — yK 2 -3/^ 
yK t — i/^vWTA'a — /K 1 — ^V^vWT 
/U N 2 -^^7^3-/1/, 3 -^V^yWTyl" 
3— A'j&sfcFS-LVN, 1 -^of/U7^3-/K 

2 -yot'yUT^ 1 -^f - 2 - 

>^^yur/u=i — /K t -y^/UT/u=J — yi^#£L V\> 
Ca ^Mg <7y|&iH2, 7M*#£LV\, ^tettifif-tfcoj; 
9 ftp Higirj^ffiV^i H(-^*Ut\ 

[ooi7]N mik&mzttmz -ty^v? \t^r 

#£L^ 0 £ < (CI, Al 2O3, Si O2, Ti O2, 

Si c. Si 3 N«^tv> 0 tr^mk-ty^vft: 
tt%£i£Z>jjmkLX\L A«\ *of&, 3R«, CVD*s 

k< Al 20 3 ^Si OzV/vk tr4m&ft&m& 



(6) 4$BF!2 000 -1 2088 

Al 203^Si O2C0f^^t#6w<!r ^-e^^> e - 
Z>^£\ Al zO^Si OitDttmtotn. Al 2O 

3 ^si 0 2&<D&m^^m®mzmt>tix^iz*) . 

Al 20 3 ^Si 02^<0©£9 ^^^icpflcr #><b*v 

£v m&xzzo timn*fei&tf**-?3 o o t-i 3 

0 0 X:<nmmxfto rtWtlv^s, < IC5 0 0 r 
-i 20 0W*Lt\ ^Ffi&ifetfxttr g$ 

tetf— yu^ yK ^Ifi!^ j£fM#— yi^ /K h ^ 

a*, t-3 -4 0 %as#*Lv\, tr4m<Dm*m'tikM 

***»fe*«>fcspi4rtft : F'^Xtt, 0 . 0 1 -4 0 /im 
##*LV\ t < 0 . 0 3-5 jim*S&£LV\, 
[0018] ^BylcD^^^^^co^M^Si: It 
tt, «St«)o#jfe, lifto^^ «R«*«>o#fe, 

afeft^©**ft, ^^^vm fc**«*»*fe 

(CVDS) tcXV t<(C, ^m^J6o# 

fe, «Si:APSR«#&. ^^^^->f^ 

^mmw£¥<nmmm. *'<??v cvd^ 

BTUXftSfMtfcPJC 1 9 9 4 ) (CgB«$tt 

mi {c&mztix^zik&vo&m^biriz* ^o^?^cd 
P Hi*k< \zmi££tuk\'Ws 4-13 w*uv\ m 

<DU&I*1 0 ^-1 0 0 *C*s#* L <b < id, 2 0 

t-9 5t^^LV\ ^o^&OfdUCS n CI 2^ 

#*»mt>*htezm&<t®. Pdci 2^*^75*6 

»#IS, ft*XS* s fflv^tL6. 

[0019] *^n6^^^it:^co^<l<l: L 

755, [d, Ni , Cu , Ag , Co % Fe , Cr % 
W, Ti , Au, Pt , Pd, Sn, Zn tfift^L V\ 
k< Ni , Cu. Ag. Co, Fe, Cr , Au. 
Pt , Pd , Sn % Zn ^*U< , ^ibtC. Ni , C 



(7) 



¥tm2 000 -1 2088 



[ 0 0 2 0 ] *»W"t»fflV^tl5'ir>f *<b^««:Sft^rai 
*fSK3MM«\ tf^/i"****-, 

tt. TtfU y #y y /^Na % #y tf^/U 

— /k #y t'^/wt°p y k ^7^y/u7-; 
■^u-f *y tr=/w 

o!) K , tfy fh 7 7/i^o p rc^-uv, ?Ky yy\\L\Z~ 

i/y-^f7DD7 4 nt p i/y^l^ #y 

#y 7*otW, xf-l/y-^p fcTU^ -S^cnV^ 
-#y ( EPDM) , ^/l^WfcEPDM, #y bf 

~/\sT±?-/isffim. * *r^y u-h , 2-^ 

7vw£^rt-6 ( > r^y ^^x/^m-^^ 
(^^) r^y /u^^^yu-r^y n-h y /^m^ 

r^y pxhy /w-^s^^fi'g^ #y y 

a-*s/K* #y ^T^/w^y ^x-f 
yu^y *u*^ttfjjg, #y ^C7— jjf^— h *y ?u?>ffi 
*y x^f/«, 7*y-/u»iB, *jk*s/»«b 

-rz>m*smwimm<D&immt itit 2-30 ma%# 

£<UU 3-2 0lfi%W*ll\ 
1*5 —10 0 %i«fftLV^, tC, 5—9 0 
*LV\, tftH^nfc^O^J*^ Xli, 0.01/im 
—4 0 /tmiS»4LV\ i < IC. 0 . 0 3 — 5 umtm 

[ 0 0 2 1 ] *36WCtt, 



r i: JW(ft(-te, 2 -1 2 2 0 6 6 

^¥2 -6 6 8 5 6 ^ [5}3 -2 4 5 4 7 3 

«fM¥5 -2 9 0 8 4 4 *h*«k::jmw>3c*& 

H&i: Aitm^^^, ^F^BS6 3 -2 4 5 5 5 f, 
IPJ6 3 -1 3 2 8 2 -S\ 3 -5 8 7 6 3 -§\ 
6-212617 *^*^IE*W^*ififcft«*W». » 

mw* -1 8 2 6 6 4 ^<*mzmm<Dmm$&iti%m*:2 
400%^ m.mxiimmi&z ^cwx-fco . a> 

ofiftOO 0 2 ©l^^-T^Xj^lEl^cOt'-^^^ott 
^> ^^¥5 -3 0 7 9 5 7 -*§\ PI5 -3 0 7 9 5 8 
Pl7 -8 5 8 6 2 ^ [S]8 -3 1 5 8 2 0 -f-^^lC 

ftfflm -8 4 5 1 6 #^«^iE*o««ss:*-r 

ff, fR/httft. ^*-<o**w«*#», y^y- 
/w«tJ^, 7^!)nxh!J /W^Jlg, 7/uyy yi^ryuxi-/u 

<D3£1&9kt&* ^m=*—?x. GJ%=i—?x, 

m. mm. >y7x^^f^uiK^ ^ts^ 

77-^7*7'^, ^ry^zr.>z/9y^s T 
■V>^^7'7^, ^Wj/^ H--^9y^ 

^-/K fi&ttK, >y7a-xtvi ^y r-fev-^co 

[ 0 0 2 2 ] £ < |C S ^¥5 -1 8 2 6 6 4 -^^(C 

Xfyf, 7x/-;«, 7^nxhy/«(Di 
fife*. **^**trsKy 7ty#^ff4L 

^r^SR^ftHd^U-C, 2 0 
0 0 mfi%^T^^f*L V\ ^fiblClO-lOOOtf 
^*U< , 2 0-5 0 0 lf%^^:^l 

5 0 Ni ,Cu, Ag.Fe W*L^. 

[0023] m<t&&&teun<nfttik®.mmk u 

Si -C^-rt#> x =0 -4 . 2 trjm<D 
■^-f ^yH^*efeaS:«««WLfclS*. x =0 -3 . 7 
co«H«iB«>5 * * /^#Asfts^:t < ^^-T6 r t * 

x =4 . 2 "Cl^:, igmEE^r^-^T, 0 . 0 



<DlC*j-L, x =3 . 7 "CI4, mo . 0 5 V-CfcofCo ^ 

<Dt$. im>&m<oMmt$tik\* . o. ov*««oig 
u-mo . 5 v ( m ^>?j*&m) ttmz^wztkmto 

mtmb tlZ> cOdttL , 0 . 0 5V t < (CO . 0 

8 VJ^±( x =3 . 6 ) "C14, #J0 . 4 Vld^m/Efc 

[ 0 0 2 4 ] ^^m^^MIltLoo, 

[ 0 0 2 5 ] **WCI1, *&W<Dlr 

mitmun. y ^a^, y ^^^fc^y 

[ 0 0 2 6 ] ^^"CffiV^tt-5jEffi«-3|S|-«y 
*«^&JR&fM&-TNfeS. »*L< ttTi , V. Cr , 
Mn , F e , Co , Ni , Mo , Wfrbm&tlZ 'J>&< 

thi m<nm&&m7tmt » ^^t^^k^x^m-r 

3 75^2 . 2 ^k^fc5o ct«9 #£L< 14, V, C 
r , Mn „ F e , C o , Ni 51(4*16 thl 

Wot, V ?'i}M>km&&&e>*r't'ttfcO . 3 7}M 
2 . 2 Offc^rCfc£ 0 fc*5±fc LT 
(£*j-L3 0 ^/M-tyh ^m<D^mXA\ , Ga J 
n, Ge, Sn, Pb, Sb, Bi .Si , P , B ttif 

xtL i ,M0 2 ( M=Co , Ni , Fe , Mnx =0- 
1.2), £fci4L i y N 2 0*( N=Mn y =0 - 
2) ^tl5^e^MS:f«^W< 
iMv>s:^i:^tv^ 0 jyfcffji-14, Li .c 

o O2, Li «Ni Oj, Li .Mn O2, Li ,Co 
• Ni u02 4 Li XobVwOi> Li .Co 
t>F e 1*02, Li .MnzCU, Li .MnXo 
2<0* s Li .Mn cNi ?<04, Li «Mn cV 
2 <04, Li .MneFe z-cCM ::t'x =0 . 

0 2—1. 2 , a =0 . 1 — 0 . 9 , b =0 . 8 — 0 . 

9 8, c =1. 6 — 1 . 9 6, z =2. 0 1—2. 3 ) 

TI4, Li .C0O2, Li -Ni O2, Li -Mn O 
2, Li .Co .Ni 1-O2, Li .Mn 2O4, L 

1 .Co *Vt*Oz( x =0 . 0 2—1. 2 , a = 

0 . 1 — 0 . 9 , b =0 . 9 — 0 . 9 8 , z =2 . 0 1 

-2.3) frfoifbtiZo fc*5x <omn%wcmmhm<o 

[ 0 0 2 7 ] *&Wxm^ZlEmf£WRte. V ^VMt 



(8) $ffi2 000 -1 2088 

v> 0 #a&<D&<D&tmn* &mm -6 0, 8 6 7 %-<d& 

&3 5 , IfmWl -1 4, 5 7 9 *«5^8B«$tfC*J 

#&JR»ftWcfc*«i;i!J ^^A^Tj-vSrffA-r^^ife 
i: LTI4, y y a 3vuy 

[ 0 0 2 8 ] **w-e«v^jE*»«ii«©¥*tt-?-^ 

X|4^{CPS^$tt^V>^, 0 . 1-5 0 /im^L 
V\ 0 . 5-3 0 /im^iiafO^^g 5 %J£JLb-efo5 

:t»^L^ s &^3 ^m^T^^i^co^^^^ 

7^±ttME<£>l 8 %£ITX&>K) , 75^01 5 /2mJ£A_t2 5 m 
m^ToMOfi^SW, ^(ffllWl 8 %$XTX 

iX<CV^ s , BET fi"C0 . 01—50 mVg ^^*L 
< , mco . 2 mVg -1 mVg ^fciEfii 
®^K5 g ZMm*! 0 0 ml lC*30»Ufc«P«>±«*« 

[0029] *&m<DiEm!£faK&mmz£^x'&z>m 

^, LTI45 0 0 -1 5 0 0 W&Sli:^ 

^L< , ^ «bi-$f^L< 147 0 0 -1 2 0 0 'C'Cfc 
«9 , »Cff*L< (47 5 0 -1 0 0 0 °CX*>Z> 0 1g£j$Jft 
fflklsXU4 -3 0 W^tK, $P>(C$f*L<(4 
6-2 0 B#rn]-C*>«9 , »tC#*U< (46 -1 5 MffflVtb 

[0030] *&m<D&mtz&imznz>mmMn. mat 

ffll^t^UV\ Cttf>C0^-Ci4, ^777-fh^J 
-^77^WtL< , ^^^#$(4, 0.01 
/im^±, 2 0 /imaTW*U< ,0.02 mnKX 
±,10 /imJEJLTO^JftS.t?) #*LV^. wJx^tt*3ft 

1 -1 5 vnKom&tiLttwm-rztfrti^^ m 



I 



7 y r << v -eii, 3-2 0 w i: # 

[ 00 3 1 ] *»W"Ctta«^#JS:««fi-Sfc«)^ft* 

n— t/>o- v?7ir7vHr/un — ;* „ ^ ^yu-fc 
yun— t K o ^v'^f'yU't/H 3 1 — ^ x t Kn^^y 
n tfyMryWo— r^>^Na % ^7^11 
#y 7* y «Na „ #y t*^yU7^/ — /K tf}) hfn 
yu>7VU:c— tvK #y f~/V7/v= — /K #y t'^/u 
t'ny k >\ #y 7^ y /ws k , k^'X ^ 
7*y , ^^u^-^w-r^^fi^^co 
*?&t£#y , #y ^^oy k % r-h yy^ 

7D7-(K — Th yyu Dxfi/y-^f7 n p zfa 

t>^*i^ #y ^u^, #y yntvy, ^ 

uy-^n fU-V-v 5 ^:^ — ^y -r— ( E P DM) , 

^^itEPDM, *y ^=-/^r±^-^mm. 

r^y yi^^yvi^^w-fs ( * r 
^ y (^^) r^y/u^^^ 

/u-r^ y p^hy y^m^-fr, tr -yw-tr^-h 

^ r^y u-v y yu 

a, yyfRzfj* % tfv ^v>^**isY % #y ^Tst-jv 

y ^y vi-f^mm, #y :**:r/MSfjra, 

y*; -/ufflm. x^arv/fTOiv/^ 3 y{ 
i£*ri/t ^vHz/l/P— ;Ky rh 7 7;^pxf u 

^ *y ^fttr^y ^as^tffc*!,*. :nb^f 

ffltt. »/h»5|cS:*lc»«L fcfc O&fflv^ (DAW* L 
< > ^tkWfOtt^-OSpi&^Xjaso .01—5 um<D 
i><D&m^^Z><DfcJ: 9 #£L< ,0.05—1 um<Dh 

-3 0 fflft%3&5#*L< . «p«C2 -1 0 fi»%*S#*U 
[ 0 0 3 2 ] ft&ajl*, tLfc«MUC*JV^, ft* 

£ft£&w $ ftv^WittW^-efentfW-Ct, ffi^S r ,5: 



(9) #P0B2 000-12088 

^-e^5 0 3i^r. ^y 7*ofi/v, ^y ai^u^/«cir(7) 
tt, m^cortffi^±»fsft^-efof9 , ^y ^^i,^ 

[0 0 3 3 ] llk^*ftWlZ&VZ>jE&mm<Dffif&{C^^ 
[ 0 0 3 4 ] «»«ttjEA««o|^**fel4jEA««<o 

v^^tc^sr ^ ^#*uv\ y^^ix$rm?&rt-cA 
iooppm^t, ^*u< n^i£&<Dhv>fc&&is \e\ 

{%mmz$&nZ>tiL*<D#\&tt2 . 5 ffifi%AU_b, 9 6 
11%^T«4L< , 5 It%W±, 9 5 Sfi%i^T 

#J;0 #*L< , 10 9 3 lI%WT^4t 

[ 0 0 3 5 ] 7k^»ttO««tt#ft^i: LTIi. ^M, & 

mmm. &mm&. mmmrn, u-tf>77 *?*?m 
mumiLWp't?s twj ^m^tcy mj*k<DUij& 

4**: LTI4. 5 X 1 0 9 Q • mWTWtt\ 

[0036] &m&&ki.xn. y ^^AircDS^^ 5 



t><o&mmmc>Mn. a*, »*w^i*tt 

-Ct> <t < . &7C^0 . 0 2 u mWl, 2 0 m^Tri* 
«f*U< . 0 . 1 iim^l, 1 0 /imOT<t!) 

[ 0 0 3 7 ] Lttt, 

& its i»tcffl v ^m^j^fflv^ , 

[ 0 0 3 8 ] «K»(cW«tt*»fc*^*3FiStttt^i: 
LTtt, f7oy«, Si C, SMfcT/US^fr 

*SHF-coo . o l fgj£*±, l o m&rxm k *f*uv\ 

[ 0 0 3 9 ] 3E( ft) OllSV-h l±3E( ft) «<0^»J 

&v\> #nm<Dp H&ikmx\t5 -i o , jEmx&7 - 

1 2 ^#£LV\> 

[0040] m^itm* (D&mxn? 

a^fi, o . l-ioo m/ft<n>m&x 

ttiffii^nfcW-ci o-iooo ^m-e*)5, m 
mm<omm^-b mm,. Mm. 

6o &mnm*a 0-350 x:<ommtm^< . 
100-260 icwiisiWiL^, ft*»ot*fttt 



(10) 4#$!2 000 -1 2088 

2 0 0 0 p p mTO^IK . 5 0 0 p p m£lT&& 

Rft£JxttV^ 1 0 k g /c m'-3 t /c m 2 ## 
£LV\ ^U>^-^U^&(^^lx^iiJ^{i s 0.1- 
5 0ra/Wtl^ a ?V*ia*M\ M^OOt 

[0041] *w«-e«ffl"C* 5 -fe^i" — * 14, >r a-v 

t'uvt ^^u^<d^^, 7v 

cadS#i;Lv\ #(^, TLM^ 5 0 . 0 1-1 urn, 

5—5 0 »m<D'$LH&7 J A-Art^^L V\ <?5^ 

IfZZk&XZZo 

[ 0 0 4 2 1 mKKti—M\ctt&h#m*e>mtit&ti 

k\sxm^btiz> 0 *mwx&mm&z>» r$j*mkL 

XI** tfJxJf, Li CI O4, L i BF4. L i P 
F., Li CF3CO2, Li As F Li Sb 
Fe, Li B10CI io s Li OS02CnF^it'^ 
ilS7/UtD^/^y^( n ^6 JWT^IE(OlElS:) , L 

i N( SOzCnFzn*,) ( SOiCmF^,) 

L i C ( S OzCpF 2 p*i) ( S O2CF 2q .i) ( S 
0 2 CrF2,i) XmZtlZ* ^K^( p , q . r i±^r 

!7A % Li Al CI 4, Li CI * Li Br « Li I , 

F4&tf/&£VM;J:Li P F .^:^?L (Dtm^ L 

y h 0.2—3 ^eyu^^uv\ 

[0043] *»wefiiffl-e#<5SjWi: urii, 

U>7J-^^-h , xfl/V^-^-F , ^U>7J 

— h . ^ p o ^c^w>^-^^>-h , j^^h y 7 

»/7^P^/Hfl/y, ts7yfc**As 



h , *J^*?/V13— b , y f^xf/U*-# 

, 7 h *&y gft&y^ 

/K 1 , 2 h ^V^l", fh7t Kd77^, 

k, i , 3 -mv7>, 2 , 2 -tr*( h y 7^ 

ny ^/U) -1,3 -i^^y7V, /t^7; K , *J 

g£K y acja^/K *£g£h y ch*tvK hMh ^y 
my7y^, TstViby^^ 3 -y ^/u- 

nb^&Gmmm&mfzzktf-ez* 

h &m&i,xm^z<Di>m\zfr&i, 

— h , fUVTJ— /K*-h ,1,2 -v>y h =*v^ 

— h fciMliB^LfcWBiKfcLi CF3SO3, Li c 
1 O4, Li BF^^^/^fc^Li PF 8 £^tf® 
«ffltt*«F*Ll\, Wc^n t?u>#-*^--h t>L< tt 

#0>ft£>MHElC, Li CF 3 S0 3> Li CI O4, t> 

L<i4Li bf 4<Dtpfrt>mtffttcj>ti:< th— m<om. 

khi PF.^rtWW^L^o dft&ttffffi* 
[ 0 0 4 4 1 m»^i&^jfcotR/j:B»ffl»Kt> 

tat, Li <nmtm. wf>im. mmmmtez&x 

<^OibntV^o Wt, Li 3 N, Li I % Li s 
N b> Li 3N — L i I -Li OH, Li *Si O*. 
Li «Si 04-Li I -Li OH, «L i 3PO4- 
ii.»)Li 4Si O4, Li 2 Si S 3 , tfiikV l^it^ 

[ 0 0 4 5 j &m®&mwgn*i*. * y 
jb-mmm>m&mft*'£ts#» 
**v*b-mmft&z^tt&ffim{£*$trtf» , -y 

— * ±ie#^b h vttmwaw*^*, y 



1) #ffi2 000 -1 2088 

h y y ***m#*»-C*><5. 7}^y T^y 

[ oo46i *«^5te»«»ttS:eka"r6 aft 

y i^V, t°n y I^d-/K h y 7x^U7^ >\ 7 
^ -/U^yW*;/ — jV, h y xf ^^^77^ h , h ]) 

y —jvt% >\ Hftai—^K 

n -/7^A, -Mr-*y y 7U' , - h o-O-tf 

^^u^i/y a — /u N t*D— /u x 2 -y h 

y-/K ai ci 3 , mm&#» ■*-mMmm i %<n*; 

-v — x h y ^.^U>-*^*yUT^ K , h y T/V^r/U^X 
12-^7^-4 WJ:?^7!) r/H®, 

^-^y ^^^*:y ^ ^ h y r^: k <t 4 -r/^/u^e 
y^y ZllHiOH^r^^, E3^^^^^ 

60 L CD fib y ^aixiyur^ 7xn/^ 

[ 0 0 4 7 J «W««r^«tt^-*-6fcft^4^o 

^y»«, ra^fbJ^m, E.^itmt^y>^ 

[ 0 0 4 8 1 m»IStt, TK^^gt^^-C^S^tt 

^^)fil4, 0 . 1 -5 0 0 p p m, £*) #£L< (4 

0 . 2 ~1 0 0 p p mtfcS, 

1 00491 mmmi*. ibi-c^alt^ 

f A<fi«rS«U fcSiSS: SAL fcft, MIBSWU: 5 tt 

^«#«tS:*»»tS r k *'ft o rt> J: v\ 

[ 0 0 5 0 1 *»WC^ffl-C#Sltt«lte*5J:t/ffl:?&»4 

SUS304, S US 3 0 4 L , SUS304 
N, SUS316, SUS316L, SUS430, S 
US444 ^) , ~y>rtV* y*c&MLtLX : Tl>'l'Xffi 



[ 0 0 5 1 ] *«W"C«ffl-r6y -K«l^tt, «58te« 
Srffli^SitjftSHJ**. h . 

[ 0 0 5 2 ] *«Wtf«ffl-e#S3!fX^y h wstt 
IT, >"^#y ^— , 7y m&tfV ir/u 

p-*^#y -e— , #y -f s k, #y K-e*>o , m 

[0053] j^±coj:9 (cL-xm^iirib^fcm^ii, 

vo-it-tztzZKD&m-T?, mattes v^t^nmmm 
v ^j*<D&m&®-iz^zit$><Dummm. mm 

* J*ffi Ai^)5 0-120 %S:#A-r6^#*UV\ 

[ 0 0 5 4 ] ^P^^?£^4^^^^*UV^^l-^^^/^ 

{$( ifrtei&fto te&coia 1 ? -e&^o ?a^^3 0 

7 0 taTisffi L < , 3 0 T;j^_h6 0 t^T^J; 0 # 

£L< % 4 0 0 < CUAT#£ e>l£#f£UV\, * 

fc, B8&mEEli2 . 5V^±3. 8vmw*t<, 
2. 5 VJ^T^<fc9 #£L< , 2. 8V^ 

±3, 3 VJ^T* 5 ^ bKfr$Ll,\i\ ^-i/^VWimtel 



(12) %fM2 000 -1 2088 

0J£LL2 0 0J^Ttf*#£L< , 1 0£LLl 5 0J£TFd 5 4$ 

< , 4 . 0 5 V J£A±4 . 3 V J^Tri* <fc 0 L < , 4 . 

^^ftffHtll, m&m&fc3 . 9VW14. 3 V 
^Tj6S#*U<, 4. 0V^±4. 2VJ^Td^lC#£ 
L< , JfiSli3 0 *C^±7 0 TCWT35 S #*U< ,40t 
U^±6 0 "Cj^T^it#tc^UV\ S?:^»J|HJtt0 . 
2 0 J£JLh2 0 0 JL^T^^f* b < , 0 . 5 0 a±5 0 £XT 

[ 0 0 5 5 ] *38WO«»MtM^rt?UT^K*t-Ctll« 

[0056] **wom^tt^3i^jct;i:-c«»*s:ia^j 

60 ifcWt'V^lwtt, «flE3ElftlHlS»( DC -DC ^ 

win-** ^ i^iM^t, ^sioti, ffi^mft 

[ 0 0 5 7 ] *«Wom«!ltt«^*««»-«ffl*ttS. 

I 0 0 5 8 ] 

[ 0 0 5 9 ] ^JS0iJl 

fWC^L fc^TW^^^i L t , Si -Ag 
^( it&®)-2 ID:Sit4 0 -6 0 ) , ^^tC^fiJc 
U^cLi 4Si d^-fy T'n tVUT/U^ —yU^ffiv^TL 



(13) 



&m2 000-12088 



->y jt/fc&^L, i o o o x;~ei)misxnt>titzffij&yo 

&T/is=fl'tfxtp-?M®h$ /MCTt&fclcLfcS i -Si 
Oii <t&V*-4 fifttt9 0-10) , *Sm*?tf>o£ 
r&iCT^I^^ 3f^®tC«>o£ L tlit^Vot ITAg 
ftotlfcSi ( Si -Ag cofifiit 4 

0-60) , ^!)7i/ 7*^3 g £N *?>v\? 

p!J K^5 0 g tei§a»LfciSlC$r>f *&3 0 g SSAPL. 

( ) Srffl^fc. ±IEft«*t»( ik&m - 

6 ) 605p^^^X|iV^i"ttt>0 .05—4 um<Di& 

Lt^D ^{btr-y fyiog £n-p< ^^-2 -tr 

[ 0 0 6 0 ] jE«iS4fe«L i Co O a 2 OOgi: Tir^ 
i/y^7 <^ 1 0 g t Sr^^tv?^ f-fi^L , ttv^ 

^yu-2 — y k^5 00 mi &i®jLmmm& 
[0061] ±.mx*ftf&i>tiiEm&ffl'<-x h 

K3^-t«3 0 /imWT/V; ~* A^®<fc<7)p5] 
1 5 0 ICfta^n -7 ^u^t-CEMI 

SrftsrtLfc. UNtfz:, aW&aK-^h ^2 0^ 
mO^ffi^ 0.07 /i mO^Jl^m^C M« 'Jr 

s »i ir>r * ^o-tem^fit ±iEA«*t»* s o . 0 v id 



[ 00 6 2 ] ^UtMlfc, r 

/u=f>^Gg^-e, 2 0 0 c c o^p<D^y ^ofwy^ 
^1^6 5. 3 g <o^estis^/u^ti. - tul-^ia^3 

OUi^^ipl^tLm, 2 2. 2 g <Dj^®e 
xfl/y^'>IfojgjifLfc e 0. 4gOLi B 

F4, 12. 1 g col i PF fl £i£t&^3 0 rSr^ft 

1.135 x'm&mwnm&'e&'Dti. s PP 
m ( ^tfrm^si ^MKC -210 i^-vk^ > 

-V -*»ffl'j3£KS-CiBfi^) , jSKK»tt2 4 p p m ( 7 
a^^-jUzf/^-^m^mt^. 0 . 1 ft^Na OH 

[ 0 0 6 3 1 is» >y—mm*&<n&5 latMt 
tt*»«#wc«iaufc. r^mu^mfiipc 2) ^ 

ttHtt&flH 1 ) fcttlAL* ±»lft»te( 3 ) frXKtt 

s&^h 6 ) , «t*y >v % ptc^( 63) , m^*»f 

m 62) , aE*«JES#fls( 61) iMLfcl,©*^^ 
yK5) «r*LT*»U«)Tnffiffl«ffi«:fP*Lfc. 

[0064] ±iaoR«^m?&«ri . 5 A-c^m-r^o 

<M»&2 . 5 ttlH*s&ili-&£'?4 . 2 VC— £tc«o 
3. ovi-c^tmfc. *<nt$<Dmi 

/wwcmmMs w-vofommiz, nmm-m 

[0065] 



#«■ (mAh) mfi£(V) (Wh) (30-^^ * 



1 


1 


Cu 


2100 3.5 7.4 


80 


2 


1 


Ni 


2200 3.5 7.7 


83 


3 


1 


Ti 


2000 3.5 7.0 


80 


4 


1 


SUS304 2200 3.5 7.7 




5 


2 


Cu 


2100 3.5 7.4 


82 


6 


2 


Ni 


2000 3.5 7.0 


85 


7 


2 


Ti 


2100 3.5 7.3 


78 


8 


2 


SUS304 2000 3.5 7.0 




9 


3 


Cu 


2200 3.5 7.7 


82 


1 0 


3 


Ni 


2100 3.5 7.4 


86 


1 1 


3 


Ti 


2100 3.5 7.3 


70 


1 2 


3 


SUS304 2000 3.5 7.0 





82 



81 



78 



(14) 



«fW2 000 -1 2088 



1 3 


4 


Cu 


2100 3.5 


7.4 


82 


1 4 


4 


Ni 


2200 3.5 


7.7 


82 


1 5 


4 


Ti 


2100 3.5 


7.4 


81 


1 6 


4 


SUS304 2000 3.5 


I ,U 




1 7 


5 


Cu 


2000 3.5 


7.0 


75 


1 8 


5 


Ni 


2100 3.5 


7.4 


80 


1 9 


5 


Ti 


2000 3.5 


7.0 


78 


2 0 


5 


SUS304 2100 3.5 


7.4 




2 1 


6 


Cu 


2000 3.5 


7.0 


78 


2 2 


6 


Ni 


2000 3.5 


7.0 


75 


2 3 


6 


Ti 


2100 3.5 


7.4 


81 


2 4 


6 


SUS304 2200 3.5 


7.7 





[ 0 0 6 6 ] 3iJ&0iJ-2 

0. 03 /zm, 0. 05 nm, 0. 1 fim^ 1 umb~t 

z>zi*M:w.m <t fsj^Lrm^ 5-28 &f£©!L 

mm km ikmmm.& n 
#«. m# mmmz » m i 



78 



81 



82 

25-30 £jbv\ t mw^^^^2 <o 

[0067] 



:mAh ItlEV/^- Wh 30f--f ^ /V% 



2 5 

2 6 

2 7 

2 8 

2 9 

3 0 



0 
0 
0 

1 

0 



0 3 
0 5 
1 
0 

0 1 

. 1 



2060 
2100 

2100 

2080 
2030 
2200 



ioo68]^ ^mftn (Dfkmmm&*mt$ #2 0 n 

[ 0 0 6 9] *«Weo«iaft:«:ffll^m?l!ll ~2 8 ,b it 

* ^SWWSScftS ftT Wfc 0 £ e l^mM2 5 - 
28t m?&2 9ir31 <OJt(S*»b > i20 . 0 3 

[0070] 



3.5 7 . 2 7 0 

3.5 7.4 7 8 

3.5 7.4 8 0 

3.5 7.3 7 5 

3.5 7 . 1 6 0 
3.5 7.7 4 9 

[ EffiOfBWfclfc^] 
[ Hi ] ^*£0JK<£tfLfc^!> 

[ flF^fMH] 

1 fttt«r*fe6m?l!lte 

2 #te]®JlS¥ 

3 ±&*fe|£j|g 

4 mmv -k 

5 

6 iEfiiJg^Sr^iasm^ 
6 1 

6 2 m%iK»r«T-( *-T:y^) 
63 PTC^ 



(15) $£082 000 -1 2088 



[ Ell 3 




F * — ^ 5H003 AA01 AA02 AA04 BB01 BB02 

BB05 BDOO BD02 
5H014 AA02 AA04 EE05 EE10 HHOO 
HH06 

5H017 AA03 CC01 EEOO EE04 EE05 
HHOO HH03 

5H029 AJ02 AJ03 AJ05 AK03 AL01 
AL02 AL06 AL1 1 AL12 AL18 
AM02 AM03 AM04 AMOS AM07 
BJ02 BJ04 BJ14 DJ07 EJ01 
HJOO HJ04 



